INTRODUCTION AND OBJECTIVES: Mammalian kidney development is controlled through the proliferation and differentiation of a specific population of nephron progenitors (NP) characterized by expression of CITED1 and SIX2. The mechanisms regulating the balance between self-renewal and renal differentiation in NP are still elusive, impairing our ability to effectively expand NP in vitro for long term. In particular, the effect of extracellular matrix (ECM) composition and ECM-NP interaction are poorly understood.
INTRODUCTION AND OBJECTIVES: Mammalian kidney development is controlled through the proliferation and differentiation of a specific population of nephron progenitors (NP) characterized by expression of CITED1 and SIX2. The mechanisms regulating the balance between self-renewal and renal differentiation in NP are still elusive, impairing our ability to effectively expand NP in vitro for long term. In particular, the effect of extracellular matrix (ECM) composition and ECM-NP interaction are poorly understood.
METHODS: We have investigated the relationship between ECM and self-renewal traits in NP isolated from human fetal kidneys (hFK). NP were isolated using our established RNA Smartflare protocol. Nephrogenic characteristics were confirmed by RNA-seq and nephrogenic potential by in vitro differentiation and dissociation/reaggregation assays. By immunofluorescence we have characterized the ECM present within the nephrogenic niche of hFK. Subsequently we tested NP expansion on these ECM substrates.
RESULTS: Among others, laminin alpha 5, collagen 16 and collagen 18 where found to be highly expressed within the cap mesenchyme of developing hFK. In vitro, laminin was confirmed to better preserve self-renewal properties in NP, as confirmed by maintenance of higher co-expression of SIX2 and CITED1 in cultured NP. Interestingly, blocking integrin mediated ECM-NP interaction with specific antibodies lead to an increase in SIX2 and CITED1 co-expression, suggesting an important role of integrin mediated signaling pathway on balance between renal specification vs self-renewal. Effect of integrin blocking in NP on expression of SIX2 and CITED1 was further confirmed by PCR array, suggesting a direct role of ECM-NP interaction on self-renewal. CONCLUSIONS: Our data indicate a strong link between ECM-NP during human renal development. NP-laminin interaction appears to play an essential role on nephron endowment by directly controlling self-renewal/differentiation balance. These results could provide not only a tool for the optimization of in vitro NP expansion but also a platform to advance our understanding of human renal development and nephron cell commitment.
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MP81-02 CONTROLLED DELIVERY OF STEM CELL-DERIVED TROPHIC FACTORS TO TREAT KIDNEY INJURY
Doosang Kim, Hyungeun Yim, Hyun Chul Chung, Brian Shing, Kyung Hyun Moon, Sunil George, John Jackson*, In Kap Ko, James Yoo, Anthony Atala, Winston Salem, NC INTRODUCTION AND OBJECTIVES: Renal disease is a worldwide health issue. Besides transplantation, current therapies revolve around dialysis, which is limited to delaying disease progression through filtering metabolic wastes in blood. However, dialysis is unable to replace other renal functions, such as synthesizing erythropoietin. To address these limitations, cell-based approaches have been proposed to restore damaged kidneys as an alternative to current therapies.
Particularly, recent studies have shown that stem cell-derived secretomes could enhance tissue regeneration. This study explored a gelbased delivery system for controlled delivery of trophic factors secreted from human placental stem cells (hPSC) (conditioned medium: CM) and evaluated the effect of trophic factors on renal regeneration in vitro and in vivo.
METHODS: hPSC were grown under normal culture environment, and conditioned media were collected and concentrated. The concentrated conditioned media containing trophic factors were combined with Platelet-rich plasma (PRP), which served as a delivery vehicle. To test the feasibility of controlled delivery, CM was encapsulated within the PRP, followed by assessing the release kinetics of CM from the gel. The gel formulation was injected into a rat acute kidney injury model for analysis.
RESULTS: In vitro cell viability and proliferation assays demonstrated that CM treatment significantly enhanced cell proliferation when compared with the control without CM. The release profiles show that CM can be released from PRP in a controlled manner by altering gel stiffness. An In vivo study using a rat acute kidney injury model showed that CM delivery using the gel system into the injured kidney tissue facilitated less renal tissue damage, leading to rapid functional recovery than that of saline, CM or vehicle only group.
CONCLUSIONS: These results suggest that the delivery of hPSC-derived trophic factors in a controlled manner may contribute to effective kidney repair from renal tissue injury. The purpose of this study was to determine the therapeutic effects of hypoxic preconditioned human bone marrowederived mesenchymal stromal cell (hBMSC) and compare with normoxic cultured hBMSC in a rat model of renal ischemia-reperfusion injury (IRI).
METHODS: Fifty male Sprague-Dawley rats were randomly divided into 5 groups (10 animals per group): sham, nephrectomy control, IRI control, normoxic cultured hBMSC injection, hypoxic preconditioned hBMSC injection. To induce renal IRI, the left renal artery was clamped with a vascular clamp for 40 minutes, and the right kidney was removed. 4 x 10 6 hBMSCs were injected via left renal artery shortly before IRI. Serum creatinine, BUN and glomerular filtration rate were evaluated 4 days prior to IRI, and 1, 2, 3, 4, 7 and 14 days after IRI. For histological studies, the kidney was removed 14 days after IRI.
RESULTS: One of mortality case was observed in the hypoxic preconditioned hBMSC injection group. Normoxic cultured hBMSC injection significantly reduced the extent of elevation in serum creatinine compared with the IRI control group 3 days after IRI. Normoxic cultured hBMSC injection significantly reduced the extent of decrease in glomerular filtration rate compared with the IRI control group 14 days after IRI. Hypoxic preconditioned hBMSC injection significantly reduced the extent of elevation in serum creatinine compared with the IRI control group 3, 7, 14 days after IRI. Hypoxic preconditioned hBMSC injection significantly reduced the extent of decrease in glomerular filtration rate compared with the IRI control group 7, 14 days after IRI. Sirius red stain for the degree of fibrosis showed that renal cortex of both hBMSC injection groups were significantly less fibrotic than that observed in the IRI control group. TUNEL assay showed significantly decreased apoptosis in renal cotex of hypoxic preconditioned hBMSC injection Vol. 199, No. 4S, Supplement, Monday, May 21, 2018 THE JOURNAL OF UROLOGY â e1097
